Specific cytoskeleton changes during apoptosis accompanying induced differentiation of HL-60 myeloid leukemia cells.
Changes in actin filaments and microtubules were studied in the human myeloid leukemia HL-60 cell line during the process of apoptotic cell death accompanying induced differentiation. These cytoskeleton changes were assessed during a 6-day cultivation in the presence of 10(-6) M all-trans retinoic acid (ATRA), a specific inductor of both differentiation into granulocytes and apoptosis, or during a 18-day cultivation in the presence of 1.6 nM phorbol myristylacetate (PMA), which induces differentiation into macrophages. The processes were studied at the morphological level by fluorescence microscopy and, quantitatively, by flow cytometry. The results showed that the actin cytoskeleton underwent specific structural changes during the apoptotic process, but microtubules were not actively involved. In the initial stages of apoptosis, a fine meshwork of actin filaments turned into actin granules that, in the final stages, were transformed into a network of long actin fibres distributed throughout the cytoplasm. These actin structures were considered to play an active role in two main morphological events of apoptosis - formation of blebs and final cell disintegration into apoptotic bodies. In addition, high proportion of cells with apoptotic nuclei and completely destroyed actin structures were found in the differentiating ATRA-treated cell population. Flow cytometric measurement of cytoskeletal proteins content confirmed all these observed changes. Alterations and rearrangements of both cytoskeletal structures are common for the apoptotic cell death of HL-60 cells and they are independent on the course of differentiation.